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5.1. Equation of Transverse Vibration of the Form ow +w _ 9 


Equation of transverse vibration of elastic rods. 


5.1-1. Particular solutions: 


w(x, t) = (Av? + Ba? + Cr+ Dit + Aya? + Biz + Cie + Di, 
w(x, t)= [A sin(Ax) + B cos(Ax) + C sinh(Ax) + D cos(Ax)| sin(\at), 
w(x, t) = [A sin(Ax) + B cos(Ax) + C sinh(Ax) + D cos(Ax)| cos(Aat), 
where A, B, C, D, Ay, By, Ci, D1, and A are arbitrary constants. 
5.1-2. Domain: -co < x < co. Cauchy problem. 


Initial conditions are prescribed: 
Ui Ge a ane 0) ðw =ag"(x) at t=0. 
Boussinesg solution: 
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w(x, t)= = / f (a2 Vat ) (cos €7+8in €*) dé+ / i g(x-2€ Vat ) (cos €°—sin £7) dé. 


5.1-3. Domain: 0 < x < oo. Free vibration of a semiinfinite rod. 


The following conditions are prescribed: 


w=0 at S0 Oo = ORs S0 (initial conditions), 


i — (eet — 10: Ont) = Oeste = 0) (boundary conditions). 


Boussinesgq solution: 


1 es r2 l £? 2 
TO _ s(t sa) (sin 5 +005 5) dé. 


5.1-4. Domain: 0 < x < l. Boundary value problems. 
For solutions of various boundary value problems, see Subsection 5.2) for ® = 0. 
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